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Abstract 

As much as going green is a very popular topic of discussion and much emphasis is put 

on the subject, not all areas, topics and locations are explored. Some continents have 

effectively, strategically and efficiently addressed the problem while others are still 

fighting to address it. We undertook this research to find out what it takes to ensure that 

the e-waste problem is solved in a developing country. The purpose of the study was to 

investigate what factors contributed at a financial, technological and environmental 

level to the prosperity of the e-waste project in Kenya. The financial factor attempts to 

investigate if any economic value is achieved. The technological factor investigates if 

there is any new technology added to the recycled and the technology used to 

breakdown the e-waste.The environmental factor deals with how the environment is 

affected by e-waste. 

To achieve this, a questionnaire, interviews and reports were used to collect data.  The 

semi-structured approach of the interviews employed allowed us to achieve an in-depth 

approach of collecting data. This in turn helped us collect many different views of the 

subject.  

Various theories where used in addition to the data collected so as to give an 

interpretation and create scenarios of various outcomes should the models be applied.  

The translation of this data led to results showing that not all the three factors have to be 

in place to ensure success. Depending on which theory was applied some factors 

become more attainable than others. However all three factors are achievable and 

attainable when dealing with green IT. It became apparent that other factors like 

sensitization, government involvement and extended producer responsibility apart from 

the three did also have a direct impact on the result.   
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1  Introduction 

 

This chapter presents the research that is undertaken. The reader is given an 

introduction to e-waste in developing countries; Kenya is also introduced as the country 

in focus of the study. The problem is discussed and research questions presented. In 

addition to this the purpose and delimitation are presented. 

 

1.1 E-Waste 

Choizit (2009, p. ii) discusses Green IT in “IT Strategy Implications of Green IT “and 

defines it as “Green IT has a very broad meaning and no common definition; basically, 

it refers to two different trains of thoughts, on the one hand, reducing the carbon 

footprint of the ICT lifecycle and on the other hand, improving the global sustainability 

of the whole business through IT”. In this thesis we discuss Green IT in terms of the 

footprint of the ICT lifecycle. Discussing it in terms of ICT lifecycle would be able to 

cover the economic, environment and technological aspects. It will also make it possible 

to trace the product from its inception to the time it is recycled. 

Green IT has been mostly implemented in developed countries. For a long time these 

developed countries have come up with ways on how to improve in this area. This has 

left most developing countries struggling with the idea of embracing green IT. Hanne 

(2011) describes how developed countries encourage IT and why developing countries 

should consider it. Hanne (2011) further discusses the opportunities that would arise in 

the case that Green IT is implemented.  

Puckett et al. (2002) defines e-waste in terms of electronics that are often used in day to 

day life as: “E-waste encompasses a broad and growing range of electronic devices 

ranging from large household appliances such as refrigerators, air conditioners, hand-

held cellular phones, personal stereos, and consumer electronics to computers” 

(Puckett et al. 2002, p. 5).  

To this effect a few countries in Africa have tried to embrace the idea that it is possible 

to be green, namely South Africa, and Kenya. These countries have an assessment 

carried out of how bad the E-waste situation is in their regions however, not all the 

countries have projects in progress. In Kenya for instance the project carried out by 

CFSK (Computer for Schools Kenya) which encouraged the society was to donate old 

desktops to them instead of disposing them in garbage sites, as they can’t decompose. 

CFSK has run the project successfully in the sense that they get donations from various 

companies. In Morocco, the electronic waste project was launched in 2010, trying to 

implement policies right from the inception of the product and throughout its life cycle 

(UNEP, 2012).   
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With research been carried out on Green IT at assessment level, the question remains to 

be answered whether the projects initiated have actually been successful? Africa known 

to be a dumping site, do the countries involved in Green IT in Africa use these materials 

as soon as they are imported or do the citizens first use them?  Though opportunities 

have rose for countries like Morocco and Kenya, the truth is that the e-waste problem in 

Africa are still a problem at grassroots level.  

1.1.1 E-waste in Kenya 

At the Horn of Africa, which acts an entry point into the Eastern region of Africa, 

imports may also contain old desktops computers, laptops and the like; which makes its 

way into the country and finally into streets. 50% of the computers sold in the market 

are second hand with a very short life span (Fetzer, 2009). Most of the e-waste is found 

in the capital city and is constantly increasing.  

The Kenyan government has worked to implement policies that can help address the 

issue of e-waste in the country. It has done this through the organization National 

Environmental Management Authority (NEMA) that requires all companies that dispose 

of e-waste register with them and supply them with special facilities. Through local 

councils they strive to achieve e-waste management as part of the requirements that 

come with licensing of businesses. This forces all new business owners to properly 

dispose of their electronic waste (Fetzer, 2009). 

During 2007 to 2008 assessment carried out to assess the situation in the country. Like 

in Morocco social, environmental and economic aspects were considered, however they 

chose to focus on PCs, notebooks and printers as their target set. It was concluded that 

e-waste was definitely going to pose a major threat in the future and most consumers 

lacked the know-how of recycling (Mureithi, Waema,Wanjira, Finlay & Schluep, 2008). 

In 2010 National e-waste conference took place in Kenya during which the topic of 

discussion was policies that need be laid down to ensure successful e-waste 

management in the country (Kemibaro, 2009). 

In Kenya, major steps have been taken to counteract the problem by forming Computers 

for school Kenya an organization that undertook recycling of old computers.  CFSK 

later passed on the responsibility to WEEE Center Kenya.  This center was solely 

founded to deal with the E-waste. It recycles the computers and sells them to schools for 

reuse. The organization has gone to the extent of creating a website to create awareness. 

On the website computer donations can be made (CFSK, 2012). 

1.1.2  Government policy 

The government of Kenya has recognized the problem of e-waste in Kenya although at 

government level the priority to e-waste regulation is very low. In general it covers 

some standard legislation (Report commissioned by Hewlett Packard, 2009). The 

environmental regulations are not specifically designed for e-waste but National 

Environmental Management Authority (NEMA), the institute which is responsible for 
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the policies related to the environment, enforced the waste management under the 

regulation of 2006. These laws help in controlling generation, handling, transportation, 

storage, or disposal of waste that threatens public health, the environment or natural 

resources.  According to NEMA, all e-waste collectors and the final disposers have to 

register themselves with the government regulatory and use the assign facilities (Report 

commissioned by Hewlett Packard, 2009). The ministry responsible comes up with a 

concept paper to address the issue of recycling and technology transfer. The Kenyan  

government is signatory to numerous environmental agreements, such as the Basel 

convention on the control of transboundary movements of hazardous wastes and their 

disposal, the Nairobi convention which provides a mechanism for regional (East Africa) 

cooperation and the Stockholm convention on Persistent Organic Pollutants (POPs) 

planning to develop (NEMA, 2010).  

1.1.3  Opportunities  

As discussed earlier in this report, e-waste is a problem, that carries challenges 

accompanied by opportunities. A solution to the situation means that the environment 

would be safe and jobs would be created in the process. In Kenya cyber cafes are very 

popular and would provide raw materials for recycling as well as a market for recycled 

products. In other developing countries the same would occur as employment would be 

created through e-waste management projects. 

1.2  Problem 

Information and communication technology plays a dominant role in the development 

of any country, especially in the areas of health and education. Information technology 

has brought a major change in our daily life through the economic or social media 

perspective (Hanne, 2011). Nowadays massive increase in the use of information 

technology devices such as laptops, mobile phones and other sources can been seen. 

The rapid increase of these devices in the developing countries has caused some major 

issues regarding health and economics (Hanne, 2011). 

Most of the IT products come from the EU countries, China and America and the 

countries which are in their developing phase and mostly import new and old products 

from developed countries (PCIJ, 2009). Beside this there is a big contribution of the 

refurbished products which comes to developing countries through different channels. 

But in total a big part of these products are imported from China and people are more 

willing to buy these product because they are cheap. Due to the increase of IT 

(information technology) users the life of these products has become very short because 

of a continuous innovation in the field of IT products (Hanne, 2011). In developing 

countries there is a problem with regulations to govern e-waste recycling. This may be 

due to lack of storage, transportation or laidback enforcement of laws. This results in 

low-end management facilities used for recycling (Nnorom & Osibanjo, 2008). 
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In countries like Kenya and other developing countries there is a common perspective 

that users are more willing to buy a device with a low price rather than looking into how 

much it will contribute to the environment (Hanne, 2011). In a developed country, the 

life of a computer is three years. In Kenya it is seven years and when it comes to 

changing the device it is sold for a very low price and various parts are brought into use 

and the rest are burned or dumped. Users have no idea that these components contain 

toxic substances such as lead, mercury, cadmium and Polycyclic aromatic hydrocarbons 

which have a direct effect on the human body (Computer for Schools Kenya, 2012). 

The two major problems is the increase in energy consumption and the second one is 

the electronic waste. One major reason behind e-waste is the lack of awareness of the 

public and lack of education about environmental friendly disposal of computers and 

other hardware. Another problem is the small attention to the problem from 

government. Some projects have been running for almost four years but e-waste still 

exists. The reason behind this is lack of funds to accomplish the projects successfully. 

1.3  E-Waste a Problem? 

As introduction of new computers occurs more and more often it is seen as 

advancement to go from an old model to a new and better. As technology changes at a 

rapid pace it forces the consumer to acquire more and more and this results in surplus. 

E-waste is then produced in large quantities, thus posing as a threat not only to people 

but too the environment. Why is e-waste a problem? This report deals with finding out 

how to counteract e-waste in the society. It is important to note the statistics, which may 

show why it is a problem. According to (USEPA, 2011) in the United States only:“438 

million new consumer electronics were sold; 5 million tons of electronics were in 

storage; 2.37 million tons of electronics were ready for end-of-life management; and 

25% of these tons were collected for recycling” (USEPA, 2011, p. 5). 

E-waste has been a problem that can be viewed on a worldwide scale. This has triggered 

discussions, conventions and conferences. An example of this is the Basel Convention 

held in 2010 discussing the electronic waste challenges facing Africa (UNEP, 2011). 

During this convention, not only we e-waste projects deliberated upon, but also the 

movement of the products once their life spans end. Electronic equipment is easily 

available in many households. This only means getting rid of it may cause a problem 

especially when not done effectively.    

Most of developed countries have successfully overcome the e-waste problem. 

However, this does not mean that they do not monitor the situation. Countries like Japan 

demand that the producer must be involved to 75% in recycling the product on an 

annual basis. This has set an example for other Asian countries who have decided to 

follow suit (E-waste, 2011). 

The digital divide can cause countries like India, Kenya and other developing countries 

to act as a dumping grounds. This is mostly a way to make money which makes the 
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dumping sites face major challenges. Recycling of these products at the site is close to 

impossible. In India for instance only 1% of e-waste is allowed for authorized recycling. 

A majority of these cases a lack proper recycling infrastructure (Greenpeace, 2008). 

1.4  Preliminary research questions 

1. What technological factors as well as environmental have determined the 

success of implementation of green IT in Kenya?  

 

i. Are those factors of importance to ensure success in Kenya attempts to 

implement green it? 

It will be interesting to find out whether the implementation of the projects was 

successful on different levels in Kenya. These levels include financial level as well as 

environmental and technological too. 

The question below act as a follow up question: 

What other factors should be put into consideration when undertaking Green IT?  

1.5  Purpose of the Research 

The field under research has a lot of previous research carried out. Most of this research 

has mainly focused on developed countries and how Green IT has influenced their 

society. Some research has been carried out in Africa. Hanne (2011) emphasizes the 

importance of developing countries addressing the e-waste problem.  

The purpose of this research is to find out which factors have made the Kenyan case a 

success. This is in the hope that other countries in Africa will follow suite when 

implementing e-waste projects and follow the recommended guidelines while launching 

green IT projects. 

1.6  Knowledge Gap 

During the course of reading various diverse literatures on Green IT (e-waste), it is 

evident that most of it covers e-waste in developed countries more than in developing 

nations.  Management, risks, recycling, refurbishing of products etc is discussed in an 

in-depth manner in these articles, often coming up with solutions to solve the problems 

along with analyzing the opportunities it presents. 

In the report “Electronic waste – not in my back yard” the authors (Rasmussen et al, 

2009) mention how it is hard to collect sufficient data for their project as they found 

lack of secondary data to help in writing their article. The literature found regarding 

Africa mostly addresses the opportunities, challenges weakness, threats and damages e-

waste has caused. Notably, e-waste assessment reports were done in 2007/2008 by 

United Nations to access the situation in these countries. This report seeks to find out 

what factors influence or guarantee success of an e-waste project in a developing nation. 
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1.7  Perspective  

The thesis is written from a management perspective, which give insights into look on 

how organizations deals with its operations in the e-waste centre. 

1.8  Delimitation  

The scope of this research is narrowed down to Kenya. In the country of Kenya 

secondary and primary data has been collected. The research will only focus on the 

economic, environmental and technological factors as measurements of success. The e-

waste products that we mainly focus on are personal computers and laptops. The 

country of Kenya was chosen because it is at a developing stage. Ranked as developing 

country Kenya is found on the African shore line. This means that the countries are at 

the risk on been dumping site. 

“......has led developing countries such as Kenya to become dumping grounds as other 

countries use them as a cheap and easy place to dispose of e-waste.” (Fetzer, 2009, p. 

3). 

1.9  Definitions 

E-waste/electronic waste: “E-waste encompasses a broad and growing range of 

electronic devices ranging from large household appliances such as refrigerators, air 

conditioners, hand-held cellular phones, personal stereos, and consumer electronics to 

computers” (Puckett et al. 2002, p. 5).  

WEEE: Waste Electrical and Electronic Equipment Regulation (WEEE) is a directive 

in the European Union that designates safe and responsible collection, recycling and 

recovery procedures for all types of electronic waste. 

Green IT:  According to Gartner (2007, p. 1) Green IT is “optimal use of information 

and communication technology (ICT) for managing the environmental sustainability of 

enterprise operations and the supply chain, as well as that of its products, services and 

resources, throughout their life cycles.”  

Jua Kali: An informal sector in Kenya which mostly comprises of tinsmiths, metal 

workers, weavers etc.  

Successful: The term successful is, according to our own understanding, as to 

effectively bridge the gap between e-waste and waste to be able to reach financial gains, 

create environmentally friendly surroundings and to reusable technology 
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1.10  Disposition OF Thesis  

Table 1: Disposition of Thesis 

 

 

Chapter 

 

 

 

Content 

 

 

Chapter 1 Introduction 

Under this section an overview of the 

research is given. This entails Green IT in 

general and the topic in question e-waste. 

The success of e-waste project that is 

implemented in a developing country.               

 

Chapter 2 Methodology 

The aim of this section is to describe 

research methods used. In this research 

both qualitative and quantitative 

approaches are used. Interviews and 

questionnaires will be used as a primary 

means of collection of data. 

 

 

Chapter 3 Theoretical Framework 

This chapter deals with previous research, 

literature reviews as well as existing 

theories. They all relate to Green IT and e-

waste. The problem area is further 

discussed in length i.e. measure of success 

and success factors to consider.  

 

Chapter 4 Empirical Findings/ Results    

This chapter will present the findings from 

data collection in Kenya. 

 

Chapter 5 Analysis 

In this chapter findings are analyzed 

according to the theoretical framework.  

 

Chapter 6 Conclusions  

This chapter presents the conclusion of the 

thesis, as well as a discussion of the 

findings, recommendations and suggestions 

for further research.  
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2   Methodology  

 

This chapter of the thesis contributes to describe different research approaches, 

research strategies, data sources and techniques which will lead us to answer the 

research questions. 

 

2.1 Research strategy 

Research strategy can be described as a specific design which should be used by the 

author to answer a research question. According to Thomas (2004) there are a number 

of research strategies, such as surveys, case study, experiments, action research and 

ethnography. Strategy describes the working style which the researcher chooses to 

accomplish the project. There is not one specific definition available for the case study 

approach. Different authors have defined it from different perspectives. But most of 

them are agreeing on that when the phenomena under investigation are relatively new or 

the current literature is not comprehensive enough to answer the research question, case 

study approaches are more relevant (Yin, 1994).  

2.1.1 Research Design 

Research studies can be easily done in three different ways; exploratory, descriptive and 

explanatory or as causal research (Yin, 2003). It completely depends on the clarity of 

the research questions and researcher understanding about it. According to Ghauri and 

Gronhaug (2010) descriptive approach can be defined as when the problem is well 

structured and well understood. Saunders et al. (2009) further explain descriptive 

research as to provide a detail picture of an individual, event or a specific situation. In 

explanatory research the authors have to identify and find out cause effect relationship, 

while exploratory study is used to define the questions or it mostly concerned with new 

topic where a lot of research did not carried out. It is used to helps the researcher to 

understand the problem well (Yin, 2003). Exploratory study helps the researcher to 

what question should be included in questionnaire which should be used in survey. 

According to the purpose and nature of the problem in the study; our designed approach 

will be exploratory. According to Saunders et al. (2009) the major advantage of 

exploratory design is his high flexibility and adaptability to change. We will look to 

explore different areas related to e-waste and will ensure what makes Kenyan case 

fruitful. In response to this we randomly selected one organization, Computer for school 

in Kenya (CFSK) which is the only organization working on e-waste in Kenya. To 

accomplish our project successfully, we were in contact with a major responsible of the 

firm from the day first to collect desire information from the reliable sources while 

selecting the respondent who have enough experience in the field of e-waste. We go 

ahead and use frameworks and metrics to analyze the data that we have collected.  
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2.1.2 Case study  

Case study approach is used when the researcher wants to get an in-depth response and 

more accurate data to analyze and answer the research questions (Suanders et al., 2007). 

The case study method is more useful in social sciences and management issues but the 

research may also involve other issues such as; education, child development, 

international affairs, technology development and their consequences related to the 

society (Yin, 1994). In this particular research, we selected case study approach as our 

research strategy for the purpose of answering our research questions. 

Case study are of best use when the research been conducted is a current occurrence in a 

real life situation. In Kenya the e-waste project is not old and is implemented as a result 

of an assessment report by UN. E-waste and Green IT are contemporary issues, thus 

providing a good base for a case study to be conducted. Yin (1994) states that if the 

research question is to answer why, what and how then the preferred approach is a case 

study. In a case study approach there is a possibility to explore the concept more and 

bring some new things insight through surveys and interviews. According to Ghauri and 

Gronhaug (2010) the major advantage of the case study approach is to collect a variety 

of data from different sources than examine it to answer the particular research question.  

2.1.3 Types of case study 

According to Yin (1994) there are four major types of case study design and presented 

in a form of two times two matrix as shown in fig 1; 

 Single case, holistic 

 Single case, embedded 

 Multiple case, holistic 

 Multiple case, embedded 

 

 

Single case design     Multiple case design 
Holistic 

(Single unit of analysis) 

 

 

 

Embedded 

(Multiple units of analysis) 

 

Figure 1: Basic design for case study (Yin, 1994, p. 46). 

 

Single case study is useful when the situation is critical and the author wants to use it 

for testing or establishing theory. Mostly single case designs are more unique and 

critical, while multiple case studies are almost opposite to single case study.  

 

Type 1 

 

Type 3 

 

Type 2 

 

Type 4 
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2.1.4 Single case, embedded  

Yin (2003) describes five characteristics for choosing a single case study which are as 

follows; selected case must be a unique, critical, representative, revelatory and 

longitudinal case. Our case is unique because the numbers of these projects on e-waste 

are very few in Africa and also representative because it represent the e-waste situation 

in African region. In this particular study our chosen design is embedded because one 

single country and one unit where sub units of the organization will come under 

scrutiny. The results of the data collection from the sub units are then combined to give 

the overall result of the case. One important factor about embedded design is that these 

sub units which comes under observation may be on different levels within the 

organization (Yin, 1994).  

A major advantage of using embedded design is that there is a high reliability of the 

data collected at sub unit levels. Patton (2002) emphasis the importance of reliability as 

this provides credibility of the data collected for analysis. Yin (2009) however warns 

researchers not falling into the trap of making a sub unit the subject of study. In this 

research, single case embedded design is put into use. The embedded design comes 

about as the investigation of the organization, employees and even customers is carried 

out. It will also enhance the reliability of the data collected.  

2.1.5 Case selection (Kenya) 

A literature review has been done in the defined field electronic waste problems 

emerging in the developing countries. It was quite surprising for us that in one part of 

the world (developed countries) a lot of research has been carried out in the field of 

green information technology, while countries under developing stages is still struggling 

to tackle with this new emerging technology. Though the phenomenon is still in its 

developing stage, developed countries have achieved a lot. Some major work has been 

carried out in African countries but the level is too low. The country which is taken 

under observation is Kenya. This country is in its developing stage and planning to 

better use the new options regarding green IT, especially in the field of electronic waste 

problems.  

2.2 Research Method 

Saunders, Lewis & Thornhill, (2007) proposes two methods for data collection. One is 

quantitative while the second one is qualitative. The main difference between 

quantitative and qualitative is that quantitative approach depends on numbers while 

qualitative does not. According to Mayers (2009) quantitative method is mostly 

required in a case where variables have to measure while qualitative study is most 

effective when the researcher want to more in-depth study. According to Ghauri and 

Gronhaug (2010) qualitative method is the most suitable way when the objectives of the 

research demand a deep study insight the phenomenon as in the case of our research. 
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Normally the research approaches make it clear which standard procedures should 

follow to collect the data for a particular research problem. According to Kumar (2005), 

selection of method depends on the purpose of the research, data collection process and 

analysis of the data collected. In quantitative methods findings arrive through statistical 

measurement and some other procedure of quantification where the whole process of 

assigning numbers depends on the pre define rules, while qualitative method is totally 

opposite to the quantitative procedure (Layder, 1993; Bryaman and Bell, 2003).  

The major difference between the two approaches is illustrated below: 

Table 2: Qualitative versus Quantitative Methods Source: (Ghauri & Grönhaug, 

2010). 

 

              

Qualitative Method 

 

           

Quantitative Method 

 

Focus on respondent point of view Focus on testing and verification 

Interpretation and rational approach Focus on logical and critical approach 

Observation and measurement in natural 

setting  

Controlled measurement  

Process oriented Result oriented 

Holistic perspective Analytical and particularistic perspective 

Subjective  Objective 

Generalization by properties Generalization by population 

 

In most cases, researcher moves from quantitative method to qualitative when the 

phenomena is difficult to understand and cannot lead the researcher to the entire result 

so the best option is to adopt qualitative method (Strauss and Corbin, 1990).  In this 

particular research, our approach will be qualitative because we are working on a case 

study where the country under observation is Kenya and the research object e-waste 

problems. In the defined field of research, the authors will investigate an organization 

working on electronic waste problems, public awareness and different technological 

issues which would come under scrutiny hence, the better option is to use the qualitative 

approach..  
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2.2.1 Research Approach (Deductive Versus Inductive) 

According to Sekaran (2003) there are two broad method of reasoning; inductive and 

deductive. The author further explains inductive as bottom up approach while deductive 

is a top down approach. According to Ghauri and Gronhaug (2010) deductive method of 

reasoning is based on the available information and the final results are based on the 

available literature. Mostly it can be linked with quantitative approach. Beside this there 

is another method of reasoning which is a combination of both inductive and deductive 

methods and named as abductive approach (Ghauri and Gronhaug, 2010). 

According to Levin-Rozalis (2004) inductive and abductive approaches can be linked to 

qualitative research, whereas deductive is mainly concerned with quantitative research. 

Our main objective of the study is to examine which technological as well as 

environmental factors have resolved the success rate of those projects in Kenya. Beside 

this, our main research problem is to find out whether the implementation of the 

projects was successful on different levels. These levels include financial levels as well 

as environmental and technological levels.  

The define study can easily be illustrated through qualitative research. In the study our 

selected approach is inductive as it has direct concern with qualitative approach and will 

describe our study the best.  

2.2.2 Triangulation 

The major purpose of triangulation is to facilitate the validation of data collected. The 

major advantage of the triangulation is that the researcher can get more than two 

answers for a particular question through multiple channels (Rowley, 2002). Through 

triangulation the researcher is able to corroborate what has been collected; this enhances 

the reliability of data collection. Denzin (1984) describes triangulation in four ways;  

Theory triangulation: occurs when different researchers come up with different 

opinions but have the same results. 

Methodological triangulation: deals with the strengthening of an interpretation by 

proving that one data collection approach is preceded by another. 

Data source triangulation: occurs when a research wants to have similar data in 

different environments 

Investigator triangulation: comes about when several researchers study a similar 

phenomenon. 

2.3 Data collection technique 

The main purpose of research methodology is to work in a systematic way to increase 

our knowledge. According to Ghauri and Gronhaug (2010) methods are ways of 

reasoning about something to arrive at the solution, to communicate and explain how 
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findings have been achieved, which steps are taken and if they can be defended by the 

researcher.  

2.3.1 Data sources  

There are two main data sources; primary data and secondary data. Both primary and 

secondary data will be used depending on the state of the research.  In our case we will 

rely on both primary and secondary data to have a broader view on the real and complex 

problems that developing countries are facing regarding newly emerging technologies 

and their effects on environment (Ghauri & Gronhaug, 2010). 

2.3.2 Secondary data 

The researcher can easily collect that data from books, journal articles, online data 

sources such as firms pages, government and nongovernmental year wise  published 

reports. But the major step to locate the source and use only those contents which meets 

the researcher requirements. The data which is available on different sources are 

collected for different purposes. According to Cooper and Schindler (2001) whenever a 

researcher use secondary data in his reports then it becomes his own responsibility to 

check the reliability of the information which he used. Secondary data is easily 

accessible data and time saving procedure and more helpful to find out the answers of 

the stated research questions (Ghauri and Gronhaug, 2010).  

In most cases it has seen that secondary data is not enough to answer the research 

question so for the purpose to get the desire results we need primary data. There are two 

major types of secondary data. One is internal source the data which is collected within 

organization and the second one is external source data. The data can help the 

researcher to answer some of the research questions, it can help the researcher to modify 

the research questions and provide enough knowledge that which method should follow 

for a define problem to achieve the entire results (Ghauri and Gronhaug, 2010). 

In the research, secondary data was used to support the empirical findings. It was hard 

for us to find the available literature on e-waste in African region because most of the 

work done on the related field was mostly done developed countries. The literature 

found in regards to Africa mostly addresses the opportunities, challenges weakness, 

threats and damages e-waste has caused. Notably e-waste assessment reports were done 

in 2007/2008 by United Nations to assess the situation in these countries.  

2.3.3 Literature review 

In any research study the literature review provide a foundation on which further 

research can be developed. The review will help the researcher to understand the topic 

more deeply, define previous work done in the research area and the emerging trends in 

the defined field (Saunders et al, 2007). A major motive of the review is to frame out 

the research question more properly, identify related theories and to position the study 

(Ghauri & Gronhaug, 2010). 
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According to Strauss and Corbin (1990) the main purpose of the literature review is to 

provide appropriate and significant research related to the topic. In study, the authors 

used relevant data in the defined field of green information technology, especially in the 

area of electronic waste. Most of the data collected from the articles, books, journals 

and assessment reports were carried out by United Nation related to the defined problem 

and purpose of the research.  

E-waste is a relatively new research area compared to other research topics. While 

investigating the research area, we found that a lot of work had been carried out in 

developed countries and that different theories were presented by the researcher from 

different perspectives. It became hard for us to filter out what was relevant and what 

was not.  The literature match with the research in terms of developing countries, field 

of interest and assessments carried out in e-waste. To ensure the relevance of the data, 

most of the literature was collected from the university library catalogue, Google 

scholar, theses, assessment reports, journals and subject guides (Ghauri and Gronhaug, 

2010).   

2.3.4 Questionnaire formulation 

The major purpose of the questionnaire items was to lead us to the required information. 

In questionnaire construction the length of the questions play a vital role. Sometimes it 

can affect the response rate of the respondents, so the better option is to formulate 

relatively short questions, which can have some positive effects on the response rate 

(Ghauri and Gronhaug, 2010).  

Some major steps were taken during constructing any questionnaire; like asserting that  

the questionnaire was in accordance with design research question and purpose of the 

research. That the language should be simple and concise. That one question deal with 

one aspect, questions must be to the point, and formulated in proper order. Don’t ask 

tricky question questions and try to formulate question in such format that there is no 

escape root for the respondent; a good example of such a situation is where the 

alternative with no comments or don’t know. Last but not the least; do not formulate 

questions of a suggestive nature (Ghauri and Gronhaug, 2010). 

Beside this we took into consideration the critical success factors for the 

implementation of green technology initiatives taken in Kenya. Keeping all those 

critical factors in mind we formulated our questionnaire in a way that provided clear 

understanding to the respondent of the e-waste issues in Kenya.  In addition to this, the 

frameworks discussed in Chapter 3 acted as a guideline to the questions. The interview 

questions were purely based on our design framework of Green IT and e-waste. The 

term Green IT, e-waste and related theories will be further discussed in the theoretical 

framework (chapter 3, section 3.5). Questionnaire begins with a respondent view about 

the organization from the day of its inception and their understanding of recycling 

electronic waste. After this, to get more in depth knowledge of the e-waste, we 

categorized our questionnaire in four themes;  
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Tonnage: The purpose was to find out who was the highest contributor of e-waste in 

their country? How much they collected, and which product they mostly recycled were 

some major questions of that area. 

Value added products dealt with how value is added to the products and if they 

recycled the refurbished products. 

Primary products versus secondary products: By the term primary products we 

mean newly bought products. By secondary product we mean refurbished products or a 

product which has been already used  

Energy consumption levels were introduced to get to know if they put into 

consideration energy consumption level while recycling the products. Last we aimed to 

know what they expected from the green initiative in future. 

Each part consisted of five to six questions approximately in total twenty-two questions 

were asked to the respondent. The major four themes of the interview question were 

carried out throughout the research and the reflection of it can easily be seen in the 

presentation of empirical data and the analysis. 

2.3.5 Interview 

Interviews can be done through phone, via mail or face-to-face. Ghauri and Gronhaug 

(2010) divide interviews into three categories; structured interview, unstructured and 

semi structured interview. A structured interview is mainly concerned with pre-defined 

questions and the respondent have to respond to the defined question. There is no 

chance of an open discussion, the interview resembles a survey. In an unstructured 

interview the respondent are given full liberty to respond. There are no defining 

boundaries. The researcher who has enriched knowledge about the research question 

can ask follow-up questions to develop the study more. In semi structured interviews 

most of the questions are pre-defined while some questions are kept open ended. Yin 

(2003) argues that the major advantage of the in-depth interview is to get more clear and 

accurate picture from the respondent. According to Churchill (1999), one major 

disadvantage of the unstructured interview is that it requires more time and that you 

have to connect with the respondent more than once. The main purpose of the semi 

structured interviews is to cover all question which a researcher wishes to ask. The 

researchers can easily change the order of the questions depends on the flow of 

conversation (Oates, 2011).   

In this particular study the semi structured approach used, as the questionnaire allowed 

open ended questions and multiple choice questions (MCQs). The MCQs allowed the 

respondent to choose one or more than one answer. This approach gave the respondent 

freedom of expression. We choose to follow up the interview to get clarity on some 

issues as different respondents gave different answers. This was easy to follow up with 

the unstructured interview. The questionnaire thus acted as a guide for us to follow 

during the interview. The interviewees now had the choice to speak freely on the subject 
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matter and at the same time enable us to redirect questions based on the answers they 

gave in the questionnaire 

2.3.6 Choice of respondents and interview criteria 

The case study approach provides an opportunity for the respondent to share his or her 

personnel experience in the targeted research area (Yin, 1994). In qualitative research 

the most important thing regarding sampling is who should be interviewed and what 

should be the total numbers of respondents (Ghauri & Gronhaug, 2010).  

In the defined field of research we have chosen a non-probability sampling. Our main 

focus was to select the right person within the organization who had enough knowledge 

on e-waste. Besides this person must have gained enough experience in the e-waste field 

and have a good knowledge about e-waste and its circumstances.  

To accomplish our project successfully we chose a non-profitable organization such as 

computers for schools in Kenya which has worked in the field of information and 

communication technology in the last ten years and which achievements are quite 

remarkable. Beside this, they have launched e-waste projects with their partners in 

Kenya. 

In the beginning of the study, the authors were in contact with e-waste management 

officer at CFSK through email and through phone calls several times. This gave us a 

team of four members to interview. Before we proceeded to the interview process we 

sent them our questionnaire by email so that the respondents had previouse knowledge 

about the questions and could respond to them more in detail.  

The interviews were performed through telephonic calls via (Skype). Before we 

preceeded further, recording permissions were granted from the interviewees. One 

respondent chose to fill out a questionnaire and allowed us an interview to follow up the 

written responses. 
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The interview details are as follow; 

Table 3: Interviews Details 

 

 

S.no 

 

Name 

 

Designation 

 

Date & time 

 

Duration of 

interview 

 

01 

 

Samuel 

 

Curriculum 

Development 

Director/Manager 

 

2012-04-07 

13:00 to 13:47 

 

 

Forty-seven 

minutes 

 

02 

 

Bryan Lukano 

 

Project 

Assistant 

 

2012-04-07 

14:00 to 14:40 

 

 

Forty minutes 

 

03 

 

Benson 

Ndambuki 

 

Workshop 

manager 

 

2012-04-14 

 

An hour 

 

04 

 

Seth Munyabu 

 

Overall Manager 

 

2012-04-14 

 

45 minutes 

 

2.3.7 Collecting cross culture data 

In cross culture research the most important question before going to collect primary 

data is to define the unit of analysis, choice of the right respondents and right choice of 

organization to be studied. According to Craig and Douglas (2000), cross-culture 

research can be viewed as quasi-experiments where data is collected in different 

contexts. To tackle those issues in literature there are two kinds of approaches; emic and 

etic approach. In the emic approach, it is strongly believed that cultures are different 

and issues must be understood very clearly and messages conveyed so clearly that 

respondent understand your question (Pike, 1966). While the etic approach bends 
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toward measures which is completely free of cultural differences and questions of 

comparability equivalence (Triandis, 1972).  

Many authors agree on that the most suitable approach is the etic one, because the data 

can be arranged and there is a possibility to measure and compare. In our research we 

will be relying on the etic approach as it is free from culture differences. We are looking 

to find out the success rate of e-waste projects. Our questionnaire is consisting of two 

different kinds of questions; open and close-ended questions (Ghauri and Gronhaug, 

2010).  

2.4 Research Credibility 

According to Patton (2002), in quantitative research the credibility of data depends on 

the instrument construction, while in qualitative research the researcher is considered as 

an instrument of credibility. The term credibility deals with how findings have been 

arrived at and how much they resemble reality. To collect data of good quality, 

researchers have to focus on two major areas; reliability and validity.  

Both validity and reliability have a major contribution in the findings of any qualitative 

research. According to Merriam (1995), qualitative approach is based on different 

assumptions which are consistent with   reliability and validity. According to Lincoln & 

Guba (1985) the quality of the research depends upon trustworthiness which has some 

defined dimensions which can be linked to validity, which is further split into two 

categories internal and external validity. 

2.4.1 Reliability 

Robson (2002) states that there are four major threats to reliability; participant error, 

participant bias, observer error and observer bias. Reliability measures consistency in 

research findings. To take in consideration those four major threats can reduce the errors 

which can occur in the data collection and in the analysis (Saunders et al, 2007).  

In any social sciences study reliability is the more problematic issue. We know that 

human behavior is not static all the time. Sometime we assume that repetition of the 

same phenomena can establish the truth of the results but there is no define rules for 

such a procedure. It all depends on the results and data consistency (Merriam, 1995). 

In our case, we have strictly followed scientific techniques and methods and it is in 

hopes of that consistently following those methods will give us reliable results. Data 

was collected through the semi structured interview approach. But there might be a 

difference in answers because the approach cannot be guaranteed to evoke the same 

answers each time.  To get reliability of the data the authors consistently followed the 

scientific techniques through to the end of the project. The questionnaire was made as 

simple and easily understandable as possible.  

According to Kumar (2005), to reduce the number of errors in research will give high 

reliability. To avoid such errors, we conducted the interview with only top management 



 

 
19 

of the organization, only those participant were interviewed who had enough experience 

in the define area of e-waste. To avoid participants errors, we sent them a copy of the 

transcribed interview for proof-reading. At the time of interview both researchers were 

present to avoid any kind of observer error. 

2.4.2 Validity  

To achieve the validity of any research, findings must be accurate and according to 

design research and data must be presented free of false statements (Saunders et al., 

(2007). According to Saunders et al. (2009) there are five major threats to the validity of 

a research study, maturation, history, instrumentation, testing, and mortality.  

To achieve the validity of the research; our design interview questions was totally based 

on theoretical framework. To ensure the validity of the research all respondent were 

informed before taking the interview. All interviewees had given a complete detail 

about the research under study and we informed them what role they can play in the 

successful completion of the research. All respondent were willingness and readiness to 

work with us and were available on the stated date and time which complete details 

were given in (Table 3). We conducted interviews through Skype call and make sure not 

to deviate from the subject. To avoid any kind of misinterpretation all interviews were 

recorded.  

After a successful completion of the interview process we sent out them a transcribed 

copy of the interviews for a proof reading to ensure the validity of the collected data. 

The threat of maturation did not occur as the span of the study did not take a long time. 

To avoid the threat of history, we conducted the interviewees before the general election 

in Kenya. This is because it may have influenced the attitudes of the interviewees if they 

felt their jobs were at stake. Since no of our interviewees dropped out we did not face 

the threat of mortality. In addition no testing took place and all interviewees were 

individually interviewed to avoid influencing each other’s responses. The threat of 

instrumentation was irrelevant as no instruments were used. 

2.4.3 External validity 

According to Ghauri and Gronhaug, (2010), external validity refers to what extent the 

findings can be generalized and how much these finding are applicable to other cases. 

External validity mostly refers to the defined setting, time, person or specific 

circumstances. Our design research is based on single case study country, Kenya, was 

on the subject of electronic waste problems. We have no objective to generalize our 

final research results as findings are specific to a single organization. There is a 

possibility that similar organizations in Africa can learn from our findings. 

2.4.4 Analysis of Collected Data  

Smith (2008) describes the data analysis process arranging the collected data in a 

meaningful structure where it can provide useful information. Data collected through 

semi structured interview can be made useful only through data analysis process. In this 
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case we adopted the general inductive analysis approach. According to Thomas (2003) 

there are three major motives behind the general inductive analysis approach; 

 To present the collected data into a brief summary format. 

 To build up clear links between the research objectives and the presented 

summary from the empirical findings and ensure that the link between the 

summary of the data and research objectives is transparent.  

 The development of a model or a theory about the underlying structure of 

experiences or processes which are evident in the raw data. 

We analyzed data by use of three different models with the aim of highlighting what 

links existed between the collected data and the models. 

2.5 Research Ethics 

Ethics can be defining as the moral principles and values which have an effect on the 

approach of the researcher or a group of researcher to conduct any particular activities 

(Ghauri and Gronhaug, 2010). In this study, special attention has been paid to the 

ethical issue related to the interviewees.  

First we sent them a university confirmation letter regarding research undertaken in the 

field of e-waste. Secondly, complete details of the project were given to the respondent 

and permission was granted from the respondent before using any kind of recording 

device. We tried to use  simple language and establish a good relationship with 

respondent. We tried to give them enough time to respond. The interviewees were given 

complete liberty to refuse to answer any question where they feel uncomfortable. 

Furthermore, we assured them they would get a copy of the final report (Ghauri and 

Gronhaug, 2010). 
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2.6 Summary 

Research Strategy

Strategy can be described as the specific design 
which should be used by the author to resolve 
any particular problem or answer the research 

question.

Research Design
The only way to fulfill our desired purpose of 

the research and to answer the research 
questions requires explorative research design

Case Study

In this particular study our chosen design is 
single case embedded because in a study we 

are stick to one single country where we will be 
carried out at single unit where sub units of 

organization will come under scrutiny.

Research Method Adopted method is qualitative

Research Approach
Chosen research approach is Inductive because 
it has direct concern with qualitative approach 

and will describe our study the best.

Data collection 
technique

The use of both primary and secondary data 
depends on the characteristics of the research. 
Primary data would be collected through semi 

structured interviews while secondary from 
Literature and documents

Research Credibility
Discussion of research credibility in terms of 

validity and reliability.

Analysis of Collected 
Data

To analyze the data by use of three different 
models with aim of highlighting what links exist 

between the collected data and the models.

Research Ethics Discussion of Research Ethics

Summary of the Research Methodology

 

 Figure 2: Summary of the Methodology 
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3 Theoretical framework 

 

This chapter describes with previous research and existing theories related to Green IT 

and e-waste. A proposed framework is presented that integrates several components of 

the discussed models.   

 

A lot of literature and theories can be found on Green IT. Over the years literature has 

focused on various aspects of Green IT, for instance e-waste. Choizit (2009, p. ii) 

defines Green IT as: 

“  …..Basically the green phenomena refers to two different trains of thoughts, on the 

one hand, reducing the carbon footprint of the information communication technology 

(ICT) lifecycle and on the other hand, improving the global sustainability of the whole 

business through information technology.” 

Though, the subject at hand is fairly new, a lot of research has been conducted to better 

learn how to best manage e-waste. Pongracz et al. (2004) discuss what waste 

management is. The article further goes on to explicitly mention that:  

“…. waste management is to prevent waste to cause harm to human health and the 

environment and promote resource use optimization” (Pongracz et al., 2004). 

The theories presented in this thesis can assist in ensuring that e-waste is managed well 

throughout the lifecycle of IT products. 

3.1 Environmental Kuznets Curve (EKC) Theory  

The Environmental Kuznets Curve (EKC) discusses the link between the economic 

effects, environmental and health hazards of the import of e-waste (Rasmussen et al, 

2009). The environmental factor and some mechanisms from the theory can be 

borrowed and applied to the topic of this thesis. 

EKC theory is based on an inverted U shape which shows the association between 

income and environment degradation. The theory is based on the hypothesis that the 

environment is destroyed when there is an increase in income which takes place as a 

country develops (Lundberg, 1971). The EKC theory forms the relationship between 

environment quality and the development of the economy. This theory suits the study as 

it looks into environment aspects brought about by the hazards of e-waste when not 

controlled. On the other hand, the economic aspect of e-waste has to be addressed. As 

products are recycled more resources are spent to have an end product that is sold back 

to consumers. Some companies pride themselves in creating environmental friendly 

products that can be recycled (Choizit, 2009). This shows the link between the 

environment and economy. Environmental degradation tends to disrupt economic 

growth of a country though this may be directly or indirectly. 



 

 
23 

Choizit (2009, p.iii) discusses factors that make management of e-waste successful. 

“...considered as critical success factors for successful implementation: attitude, policy, 

practice, technology and governance.” Most of these factors have been grounded in 

developed countries, making it possible to ensure that the green projects take root 

effectively. 

In countries like South Africa and Kenya, the implementation phase has been 

successful. What has not been apparent is whether these projects have been effective 

after being implemented. To measure the effectiveness of Green IT can be challenging. 

A good measurement can be the environment itself when heaps of electronic wastes no 

longer exist. Metrics can also be used. Atlee and Kirchain, (2006) introduce Value-

Based Recyclability Metrics to help in the measurement of how successful an e-waste 

project is. These may prove to be useful in determining which of the two cases ( South 

Africa or Kenya) is the more successful. 

There is a lack of sufficient research on developing countries, mostly in Africa. This 

makes it hard to get any picture or information on the status of e-waste in such 

countries. Rasmussen et al. (2009, p. 59) state in a report of Nigeria: 

“…we find that there is an enormous lack of data of any kind. There is a lack of data on 

e-waste in general and how it is imported into Nigeria especially from Nigeria’s side” 

3.2 Extended Producer Responsibility  

Extended Producer Responsibility (EPR) is defined as  

“.. an environmental protection strategy to reach an environmental objective of a 

decreased total impact  from a product, by making the manufacturer of the product 

responsible for the entire life cycle of the product and specially for the take back, 

recycling and final disposal of the product. The EPR is implemented through 

administrative, economics and informative instruments” (Lindhqvist, 2000). 

Lindhqvist (2000) considers the manufacturer the one responsible for the life cycle of 

the product. Once the product has been processed, the major actor (manufacturer) takes 

care of the changes and modifications of the product. Lindhqvist defines Green IT in 

terms of the ICT lifecycle. Thus, the manufacturer should also be involved in the 

recycling process of the product.   

 EPR is “an environmental policy approach in which a producer’s responsibility for a 

product is extended to the post-consumer stage of a product’s life cycle.” (OECD, 2001, 

p. 1) 

 OECD (2001) formulated four major goals of EPR mainly 

 Source reduction (natural resource conservation/ materials conservation) 

 Waste prevention 

 Design of more environmentally compatible products 
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 Closure of material loops to promote sustainable development  

 

 

 

Figure 3: ERP Actors (Lindhqvist, 2000). 

In figure 3, all the EPR actors that take part in the lifecycle process are presented.  They 

are categorized into four groups with different roles. The relationship between the actors 

is shown to link all of them. This means that they are dependent on each other. 

All actors are intertwined which makes a decision of one actor affect other actors. The 

producers who are manufacturers, distributors and importers may be considered as 

contributors of e-waste. In some cases they are also waste managers. CFSK recycles the 

waste produced in Kenya and thus acts as a waste manager and producer.  The 

authorities mostly play a role in implementing policies that help both the producers and 

managers. The consumer buys, uses and disposes of the product.  

Lindhqvist (2000) states producer responsibility in four ways: First, physical; this kind 

of responsibility assumes that the manufacturer does manage their products. For 

example, the manufacturer ensures that the product is disposed of in an environment 

friendly manner. Secondly, there is an economic responsibility which includes the 

coverage of expenses or costs pertaining to the product by the producer (manufacturer). 

These costs include product collecting and recycling. Thirdly, the producer takes 

liability of any damages his/her goods may cause.  Lastly, the informative responsibility 

ensures that the producers tell the consumer what is contained in the product they are 

manufacturing.   
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3.3 grEEEn Method  

The grEEEn method is designed to assess the environment and economic aspects of 

EEE. The method contains two models one product and one process model. The product 

model is a combination of all data that describes the product. Process linked information 

is not included. The process model deals with the description of the process i.e. design 

manufacturing, usage and disposal. The whole product life cycle is included in the 

process model (Bergendahl et al., 2005). Environment grEEEn indicators may include 

toxicity index, total waste produced, raw materials consumed, re usage rate, 

recyclability rate etc. 

Since the grEEEn method is based on assessment, the assessments are divided into three 

categories; the legal compliance, economic profile and environment profile. In figure 4, 

describes the modules of GrEEEn method and shows the relationship between these 

three categories. 

 

 

Figure 4: Modules of grEEEn method (Bergendahl et al. 2005) 

All costs are included in the economic profile. These costs include life cycle costs of the 

product, process costs and even cost elements, such as material, energy, disposal costs 

etc. The user can categorize the costs into direct or indirect costs. 

In figure 4, the environment profile requires indicators to be chosen. According to 

Bergendahl et al. (2005) the indicators can be very simple varying from recycling to 
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process related. Product- related indicators as discussed in Bergendahl et al, (2005) are 

represented by recycling while process related indicator are represented by the life cycle 

of the product. Energy consumption, hazard and non-hazard are part of process related 

indicators that are produced from the inventory of the life cycle.  

The legal compliance ensures that the products are WEEE compliant. This is mainly 

done through substance restriction.  

3.4  Value-Based Recyclability Metrics 

Green IT and e-waste are concepts that are not easy to measure. Both qualitative and 

quantitative measures can be used to measure the counter measures taken to solve the 

problem. Most countries do not have a standard of measuring the success of their e-

waste projects. This is normally left to the business that takes initiative to measure the 

success of the project. This leads to a variation in techniques of measurement. 

Most companies that concern themselves with Green IT often take the initiative to 

measure their progress. Original equipment manufacturers (OEMs) therefore come up 

with their own metrics to measure electronic waste.  Olivetti, Gregory and Kirchain, 

(2008) argue that these metrics are not able to compare performance competently:  

“Current metrics do not often afford the ability to compare performance between 

companies or even inform yearly progress within a particular company. Many metrics 

supplied by OEMs or state-run collection programs involve simply the mass of waste 

recovered”. (Olivetti, Gregory & Kirchain, 2008, p. 2). 

According to Olivetti et al. (2008), the metrics created by OEMs lack crucial 

information such as how many products were recovered. Thus, these metrics cannot be 

trusted. To make such metrics valid, sales suggest sales of products should be included. 

This will help in normalizing of the collected data. 

Mass-based metrics are among the most common ways of measuring recyclability of 

products. They mostly focus on products and not the process of the products. This type 

of metric is based on the total weight on the recycled product. Olivetti et al. (2008) 

states:  

“…..a ranking based on total weight of products returned but lacks a normalizing 

element based on market share” (Olivetti et al., 2008, p. 3). 

Atlee & Kirchain (2006) support this statement when discussing how mass based 

metrics only may not be sufficient as a measurement. They argue that mass is not a 

strong indicator in terms of environmental impact simply because it is not able to 

address the issue of toxicity. Despite these shortcoming there is still a lack of sufficient 

coherent metrics that can be used to measure electronic waste. 

Value based metric is a simple weighted metric that attempts to use energy, 

environment and value effects as measures. The economic characteristics are address 
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when dealing with the product value, through production cost, quality and how often the 

recycled product is actually used. Thus, the value aspect delivers information on 

effectiveness of the recycled products, their quality and the impact on the environment. 

 “The basic assumption ….the recyclability of materials will be reflected by their 

monetary value” (Atlee & Kirchain, 2006, p. 4509).   

Value retention seeks to measure the total industry and how effective the recovery 

process will be. To accomplish this, the performance of the manufacturers is assessed. 

In this thesis we seek to assess the performance of two companies or individual 

recyclers. Thus inward flow material must be put into consideration. 

Atlee & Kirchain’s (2006) value-based recyclability metrics has four metrics used to 

evaluate e-waste projects. 

Table 4: Value-Based Recyclability Metrics 

 

Index name What it measures 

Value retention index Rank recovery effectiveness of recycling 

operation or industry. 

Value added index Assess performance of individual recyclers by 

value they add to recover materials. 

Energy index Compares energy to reuse with that required 

to produce new materials. 

Environmental impact index Compares environmental impact of recovering 

used material with that of procuring new. 

 

Some measurements focus on the environment while others miss the market value. 

Ensuring the “correct or right” measurement will force future metrics to merge both 

traits. The value based recyclability metrics will be used in this thesis. 

3.5 Metrics 

In this thesis some metrics have to be introduced in order to establish if a certain 

country is successful in their e-waste projects or not. From the metrics, certain factors 

may be derived that should determine if an e-waste project is a success or not. The 

factors that can be used to measure e-waste are; tonnage of e-waste, value added on 

products, energy consumption and primary versus secondary products. 

3.5.1 Tonnage of e-waste waste  

The amount of e-waste is one of the metrics to be considered. This means how much e-

waste that is produced per time unit. It is a useful measurement as the more computers 
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that are donated to the project may indicate the awareness in the society and 

environment. This makes it a quantitative measure as the number of recycled verses non 

recycled products can be measured. Tonnage of waste is a fundamental dynamic at the 

environmental level. 

In Lithuania the country is on a campaign to have e-waste collection “Around 50 

thousand tons of electrical and electronic waste (such as broken household appliances 

and electronic equipment) accumulates in Lithuania each year” (Zalvaris, 2011). In 

Morocco there are several ways used to collect the tonnage. The tonnage is local and 

mostly comes from second hand computers.  

According to Hanne (2010): “Several initiatives have been recently launched by 

associations or non-profit organizations which voluntarily collect computer equipment 

from companies, repair it and distribute it to other associations and organizations, and 

rural schools” (p. 427). 

3.5.2 Value Added on Products 

The value added after a product has been recycled is very important. Most recyclers   

salvage products either by using them as spare parts to another product or simply 

remake the product into its original state. If the products recycled receive added value 

then this will attract consumers. Most computers lack an environmental friendly or 

recycled logo. Such a metric can be both qualitative and quantitative.  It would act as a 

qualitative measure when focus is on how much value a recycled computer receives. As 

a quantitative measure then it would be focused on how many value added recycled 

products are manufactured at a specific time. This metric helps in determining the 

technological level because it is able to look at the hardware components. The financial 

level is also impacted in the sales. 

In various countries, for instance Morocco, computer repairers always try to salvage 

every part of the computer.  In some cases they are able to add value to the computers. 

Computer repairers are also an indirect stakeholder in e-waste management since some 

of them entrust their scrap waste to industrial pollution control companies. However, 

only a few retailers give their e-waste to processing companies due to the high cost and 

limited money offered for their waste (Hanane, 2010). Most of these computer repairers 

act as agents to e-waste recycling projects. Also computer repairers recycle electronic 

waste, thus contributing to the management in e-waste. 

3.5.3 Energy Consumption  

O’Flynn (2009) emphasizes the importance of been able to measure energy 

consumption and its impacts on the environment. This is an important metric since 

power production is difficult in developing countries. This means that energy saving 

computers would be convenient, efficient while still being effective. This highly 

impacts the financial and environmental level. The above metric is quantitative. Energy 
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consumption will be looked at from two angles, first that of products yet to be recycled. 

Secondly that of only recycled products.  

3.5.4 Primary versus Secondary products  

According to our own knowledge, primary products are those products that are brand 

new and have never been used. Second hand products on the other hand are labeled as 

secondary. The purpose of this metric is to find out how both secondary and primary 

products will impact the environmental and financial levels. Most e-waste that is 

produced comes from either secondary or primary products.  

3.6 Theory Application  

Green IT and the e-waste field are considered a new research area and therefore lacks in 

theories. Few theories have been formulated since the inception of the field. EPR theory 

is the most grounded theory in the field and is often used (Lindhqvist, 2000). Value-

Based Recyclability metrics attempts to measure green IT. The theoretical framework 

has discussed several theories. All the theories support the study of this thesis either 

partially or fully. The grEEEn method addresses technological, environment as well as 

economic areas as seen in figure 4. EKC does not look at the technology aspect and as a 

result does not cover all the facets of this thesis. Therefore ECK theory will not be 

considered during analysis  

3.7 Proposed Framework  

In this thesis the proposed framework will consist of actors as well as the critical 

success factors mentioned: technological, environmental as well as economic. The EPR 

actors play an integral part in E-waste management being able to intertwine the most 

integral players with their roles (OECD, 2001). The GrEEEn method is able to address 

aspects of Green IT in terms of its context. A combination of these two models would 

be able to create insights on who is responsible, how and what E-waste affect, see figure 

5. 
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Figure 5: Proposed framework model for E-waste 

3.7.1 Technological Aspects  

This factor deals with the product life cycle of the product, its inception, use and it end 

life. Technology plays an important role because it allows the product to be produced in 

several ways and therefore determines how green it can be. The producers for instance 

may decide to label their product showing that it consumes less energy. Lindhqvist 

(2000) emphasizes the importance of producer responsibility under this factor. The 

manufacturer can even determine how much of the product can be recycled and 

refurbished. The waste managers may also choose to retrieve only certain parts of a 

computer like the motherboard, aluminum or copper. Moreover consumers may 

influence the way a product is produced. The users of the product may decide to buy 

only environmentally friendly products. Under the technological aspects the main actors 

involve the producers, waste recyclers and users.  

3.7.2 Economic Aspects 

Bergendahl et al. (2005) in discussing GrEEEn method positions cost elements to be 

part of the economic profile. Cost elements can occur at different levels of the product 
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life cycle. These cost elements must be managed both by waste managers and 

producers. These actors play the role of controlling how much can be bought 

refurbished and even recycled. In Kenya, the recycled goods are not always sold but the 

spare parts of these waste products are sold to the “Jua Kali” sector of the country. The 

waste recyclers and producers will be actors of the economic aspects. Product cost and 

process cost will be addressed both at a direct and indirect level. 

3.7.3 Environmental Aspects 

Green IT also addresses the environmental impact of E-waste products and not just the 

mechanism of how a product is manufactured. The major actors that can be found at this 

level are the government agencies, local authorities and, in Kenya, bodies like NEMA 

who help in regulating the environmental issues. The manufacturers, producers and 

waste managers all have to comply with legal requirements and rules set by the 

authorities. In this thesis the major factors that affect the environmental aspects are the 

waste recyclers. The product and process related indicators as discussed under GrEEEn 

Method will be put into consideration. 
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4 Empirical findings  

 

The main purpose of this chapter is to present our empirical findings which were 

collected through semi structured interviews from Kenya. The organization under 

scrutiny was WEEE center, which used to undertake its duties from the Computer for 

school project in Kenya CFSK. We also bring in assessment reports which were done by 

united nation, HP and government regulatory. 
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----- Indirect affiliation 
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Figure 6: Organization chart 
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After the department at CFSK that deals with e-waste management broke off on its own 

it gave birth to the WEEE center organization. The WEEE center became independent 

carrying out its own responsibilities often partnering with CFSK. One of the functions 

that it shares with CFSK is the distribution and collection of computers. Benson 

Ndambuki, the workshop manager, states: 

 “Our mother company the CFSK……is the channel now to schools which deals directly 

with the schools once we get those computers which are working we hand them over to 

CFSK now they give to schools direct then from then they do a follow up…”  

In figure 6 the organizational chart for WEEE Centre displays the hierarchical structure 

laid down for the organization. The indirect affiliation was also a hierarchical in nature. 

The WEEE Centre is further divided into departments: Workshop, Projects, 

Management and Curriculum Development. According to the WEEE Centre, they are 

the primary organization in Kenya that deals with electronic waste management. 

According to the Curriculum Development Manager, NEMA is the principal 

organization in Kenya that deals with environmental and ICT initiatives. They are 

mainly supported by NEMA and the governments to carry out their activities. They also 

have well-wishers and donors.  According to the project assistant, NEMA also 

participates in the e-waste trainings and works to come up with the regulatory 

frameworks for regional trans-boundary movement. The role of the WEEE Centre is to 

reduce the electronic waste in the environment as well as educate the population of the 

benefits of recycling. 

“…In Kenya we are the only ones who are doing this…. (Seth, 2012-04-14). 

“Under first 3 years it was under a department in CFSK but that’s when it broke and 

became independent last year” (Ndambuki, 2012-04-14). 

 “…we have worked very closely with NEMA in whatever we do…in fact they gave us a 

lot of support  and they have recognized our center… so we have the support we need  

and also the Ministry of  Environmental and Natural Resources.  (Seth, 2012-04-14). 

According to one of the employees who work in the project, a department that has 

partnered with Digital Pipeline Africa (DPA) carries out the same function in other 

African countries. The center does not go around collecting e-waste but rather has 

regional centers where both companies and individuals can dispose of their electronic 

waste.  

4.1 Recycling 

When asked what is meant by recycling at the center and how they go on about it, all 

interviewees had different perspectives but the same conclusion.  In detail, one 

interviewee spoke of the process from the moment they get the computer or laptop they 

assess it to see if it’s worth refurbishing it. The key word used was second life. When 

asked to expound on this Bryan said: 
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“ ..Machines once they come in to the center for disposal there is a refurbishment 

department that tries to see if they can be mended? They check on the equipment and 

ascertain if it can be repaired. If it can be repaired then it is starting? It’s second life”   

Then machines are broken down and the separated and the components they are not able 

to recycle are shipped abroad. 

4.2 Tonnage  

The e-waste collected by the organization may vary from day to day, month to month 

and even at an annual level. According to the Curriculum Development Manager 

interviewed, to quantify of the amount collected was not possible. The manager looked 

at the e-waste collected as “donations” rather than waste.  The image WEEE center 

wants to create for itself is that of recyclers. The companies which are the highest 

contributors of e-waste are mostly banking sectors and telecom industry  as compared to 

individual citizens.  

“..Take back through major operation like we can go to HP and ask what your green 

policy you know is and then with that they would do the take back and we would not 

look as the collectors but recyclers” (Bryan, 2012-04-07). 

“The Safaricom can release 1000; a university can release 200 to 300 it depends on the 

number of call centers. I haven’t seen really” (Bryan, 2012-04-07). 

“The highest contributor of e-waste, I can say it’s from the banking sector. If I can 

quote I can quote standard chartered because I have already collected some e-waste 

from them and we are still waiting to collect more and telephone services companies 

like Safaricom and Airtel” (Bryan, 2012-04-07). 

The amount of e-waste collected is dependent on which workshop manager who is 

interviewed. The manager says that teaching awareness to the public has played a major 

impact on how little or much can be collected. The more the public is aware the more 

they collect. The project assistant goes ahead discussing that e-waste does indeed exist 

and if they chose to buy the waste then they would surpass one ton a day.  

“The  collection is not regular within a month we could collect twice  or 4 times so on 

average the collection is minimal but you can find at once we collect up to 1 to let’s say 

1 ton . We are hoping that in the future we can collect up to 2000 metric tonnes” 

(Bryan, 2012-04-07). 

“In a day it’s less than 2000” (Bryan, 2012-04-07). 

“In a month we could reach it (i.e. 2000 tonnes) and even surpass. (The e-waste 

industry…? Kenya is a developing country people attach value to it the computers)…. 

We want to let them know this is something hazardous, bad for the environment its 

better you give us we take out rather than keep it if we can buy we can get a lot” 

(Ndambuki, 2012-04-14) 
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For WEEE center to continuously function they must monitor their collection of e-

waste. This greatly influences the waste amount collected. One major factor that WEEE 

constantly works with is awareness. According to Samuel Kiboi, who is interviewed the 

public does not want to let go off the desktops.  

“We are still to lay out the strategy of collection and sensitizing people” (Bryan, 2012-

04-07). 

 “People are not aware that’s why we have these campaigns and probably as people 

know we can manage them for them then probably these people” (Kiboi, 2012-04-07) 

“ …And then people in big companies to undertake a green policy  because this 

companies when they call you  if you approach them and tell told hey this is e-waste and 

this is a problem and then that’s when they are prone to act … basically the marketing 

initiative” (Kiboi, 2012-04-07) 

Based on WEEE center they not only collect laptops and computer desktops. However 

due to the fact that most contributors are companies, they end up with a high number of 

desktops.  The project assistant mention that people value their computers 

“People say that I would rather have this as a trophy rather than taking it and throwing 

it away” (Bryan, 2012-04-07). 

The same interviewee goes on to discuss that the society wants to be given something in 

return for the computers and that they attach sentimental value to the items. The number 

of other electronic wastes is very minimal and TVs are amongst the least of the 

electronic waste collected. There can be about one or two radios in the heap of e-waste 

collected each time. 

One of the managers believes that when it comes to recycling the desktops and laptops 

nothing is waste. Everything can be used in one way or another. He goes on to state  

“We use it as spare parts for other computers” (Bryan, 2012-04-07). 

“…we scrap it, scrapping means separating each fraction from that computer. Putting 

every fraction separately plastic separately, metal separately, copper aluminum 

separately in separate boxes. Then we dispose each fraction on its own in a way that it 

will be economical and friendly to the environment such that you will never find 

fraction again ever damped in a river or anywhere. Economically  is if they are metals 

they are given to the scrap metal dealers they are going to use it again  smelt it and 

make construction materials from metals, for the plastics  I give the plastic dealers they 

manufacture fence and posts  so that’s an economical way of disposing ….that’s how I 

handle them”(Ndambuki, 2012-04-14). 



 

 
36 

4.3 Value Added Product 

One of the managers defines value added to the product as installing programs to the 

refurbished product, such as Microsoft Office while another in the workshop 

department strongly defines value in terms of capacity. 

“Anything less than Pentium 3 I scrap them……for Pentium 4 I can take parts to repair 

for another one the parts that are not working I dispose them…what we do is we 

upgrade the computers if the hard disk is 20 I can get 40 GB hard disk I also upgrade 

the RAM once I give it to a school it will be of great help” 

“...We only upgrade a machine with new technology. We update it with the latest spare 

parts for me this is adding value to it’s” (Ndambuki, 2012-04-14). 

When it comes to recycling products that the center had once recycled, this is what 

various interviewees at different levels had to say 

“We refurbish computers that we have taken from schools… for other companies we 

check whether their computers can be refurbished or recycled” (Kiboi, 2012-04-07). 

According to the curriculum Development manager Mr Kiboi this is the best way to 

deal with computers that cannot be recycled at all:  

“We scrap the computer … we strip all the wires all the copper wires are recovered”  

It was apparent that the value added services within the organization were perceived at 

different levels by the managers whereby the curriculum manager considered 

installation of programs a value added service. On the other hand, the workshop 

interviewee was able to give an overview of what he measured as value added service. 

4.4 Energy Consumption  

In terms of energy consumption one of the managers and the project assistant had this to 

say:  

“…the motherboards are shipped abroad to companies who have the capacity to 

recycle that.” We have partners abroad who have the capacity to manage the  more 

complex materials in the e-waste you have circuit boards with gold … but right now 

here we don’t have the capacity to extra gold” (Bryan, 2012-04-07). 

 The workshop manager that deals with scrapping of computers had this to say when ask 

about energy consumptions and producing refurbished computer that are energy 

efficient:  

“at the moment we have not gone that far…… and mechanically we don’t convert them 

ourselves” (Ndambuki, 2012-04-14). 
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It was evident in the interview and questionnaires collected that the company was not 

able to deal with recycling all parts of the computer. It was impossible for them, as they 

did not have the right kind of machinery  

4.5 Primary Versus Secondary product  

Regarding primary products, Bryan explains that the number of primary products 

collected is two out of 10 produced. There are almost no primary products and if any is 

donated, it is from the companies.  Once the product is recycled, whether a primary or 

secondary product, it can be profitable. Economically both primary and secondary 

products can be recycled and this is able to bring some benefit. The project assistant 

explains that there are benefits but it takes time for it to break-even meaning that they 

do not necessarily get back what they put in. Other factors, as marketing price of brand 

new goods also affects the cost at which they can resale the computer. The price of 

metals they sell also varies because of fluctuating demand. On whether e-waste 

management pays off or not, this is what was said: 

“   … part of it is now part of the revenue generating aspect of doing e-waste as a 

business as compared to doing it as just a service….” (Bryan, 2012-04-07). 

 “it all depends on the marketing price of these products currently  metal… you find a 

kg of metal going  at 33 kes , copper 350 to 400 kes, aluminum  at 65 kg . These prices 

fluctuate depending on the market” (Ndambuki, 2012-04-14). 

The manager goes ahead to expounds on the cost and how it they measure it:  

“We categorize the costs we find. There is part costs, there is labor costs, we categorize 

all those and then we value the charge of the computer so whatever input we have put 

into the computers we categorize them to see how much it has cost us to bring it to that 

level ….refurbishment fee just to pay the labor just like 1000 Kenyan shillings per 

computer just minimal we call it a donation” (Ndambuki, 2012-04-14). 

The CFSK does not cover the costs to run the WEEE center as they sell the refurbished 

computers to them. “…we invoice them”. This implied mostly to the CFSK on the 

computers they buy from the WEEE center. It becomes clear that the WEEE center is 

for profit. The project assistant goes further ahead to clarify they are approaching their 

everyday job from a business angle.    

In terms of e-waste disposal, it was discovered that most of the e-waste was collected 

through the centers of the organization and most of it came from companies. When 

asked how an individual was to dispose of their e-waste one manager responded by 

talking about an individual bringing the computer to center and simply leaving it there. 

In addition to this, the project assistant mentioned a strategy that they intended to 

layout. This strategy was similar to extended producer responsibility; whereby they had 

intentions of the individuals taking the product back to the manufacturer and the 

manufacturer passing on the product to WEEE center. 
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On the other hand, Kenya has been a developing country and facing the challenge of 

acting as dumping site for the e-waste materials. The interviewees where asked how 

extended producer responsibility would work in this case. This was the response: 

 “The measures that are to be put in place for that are at negotiable stage because 

people need monetary incentives” (Bryan, 2012-04-07). 

On the future endeavors of management of electronic waste; Samuel Kiboi goes ahead 

and talks about the future of E-waste in Kenya and Africa:  

“ ..Right now, we are only running one facility but then we have collection centers 

within the 8 provinces in Kenya… DPA has been incepted through the WEEE centre. 

We carried out training, one waste management training, and we were privileged to be 

attended by 5 Africa countries we did this in partnership with another organization 

Africa state were saying there’s need for measures of e-waste within their country that’s 

when Digital pipeline Africa came in.” 

4.6 Assessment Reports 

We have collected some of the empirical data through secondary sources, most it from 

the assessment reports done by Hewlett Packered and United Nations Environmental 

programme (UNEP). In the beginning of the reports they describe the e-waste situation 

in Kenya is still unclear and the major reason behind this are the failure of the 

comprehensive steps never been taken on e-waste problems in Kenya (NEMA, 2010). 

In year, 2009 Hewlett Packered (HP) published their report on the e-waste situation in 

the African region. The countries that were under spotlight were Kenya, Morocco and 

Senegal. The major aim of the study was to produce a baseline study of e-waste in each 

country, to get to know their strengths and weaknesses on e-waste, to provide a road 

map for future recommendations, to build a network of e-waste stakeholders and to 

arrange workshops to create awareness in public on e-waste (HP, 2009). 

According to HP (2009) in Kenya, total e-waste generated from computers, monitors 

and printers is about 3,000 tonnes per year but in year 2007 a 200%, increase was 

measured as the import and use of computers increased. According to the report, fifty 

percent of the computers in the country are second hand and very few companies have a 

plan to dispose of the technology. The market for recyclers is new but it is improving 

day by day, although in Kenya the plastic, ferrous metals and aluminum can be recycled 

properly. Copper, printed wiring boards, cathode ray tubes and hazardous fractions 

cannot be recycled in Kenya. The major reason behind this is the lack of technology and 

proper funding (HP, 2009). 

In Kenya, only 25% of the importers had a policy on extended user responsibility, only 

20% vendors have an e-waste management policy and lack of awareness is about 70%. 

In Kenya, only 50% of e-waste workers have medical cover (HP, 2009). 
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In year 2009, assessment done by united nation environmental program estimated that 

Kenya generated 1,400 tonnes from refrigerators, 2,800 tonnes from TVs, 2,500 tonnes 

from personal computers, 500 tonnes from printers and 150 tonnes from mobile phones 

(UNEP, 2010). 

In 2007, the information communication technology ministry carried out mass flow 

study which showed that 1.513 of electronics entered into the market, where consumer 

receive 1,489.4 tonnes where 151 tonnes from the second hand computers (NEMA, 

2010). To manage electronic waste, major steps was taken by Nokia through their 

recycling scheme and computers for schools in Kenya through their refurbishment 

program (NEMA, 2010).  

4.7 Managers’ perspective  

It was evident from the managerial perspective that the center intended to look at e-

waste from a business viewpoint. This may not have been immediate but had emerged 

with time. The managers also intended to train the society on the dangers of electronic 

waste as well as the benefits that they may acquire from it. The managers also sought 

ways to expand and implement e-waste projects beyond the borders in the near future. 

4.8 Additional Findings  

As a comparison of both the assessment reports and the primary data collected is done, 

it becomes apparent that as the years have progressed the amount of e-waste has grown 

for that which HP reported of 2,500 tonnes, which clearly shows an upward trend. The 

e-waste was mostly generated in Kenya. The country 3 years down the line has not 

acquired the proper technology to be able to recycle all the e-waste.  

The manufacturers of the product less likely practice extended user responsibility and 

the idea is not been implemented fully. The lack of awareness is still high as the WEEE 

center staff argues that this forms a hindrance to their objective. 

“We are still to layout the strategy of collection and sensitizing people” (Bryan, 2012-

04-07). 

The lack of policy implementation was found to be a burden. Though the country has a 

policy framework rolled out, most companies, importers and even manufacturers do not 

follow it. 
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5 ANALYSIS 

 

This section will include the analysis based on the models discussed in the previous 

chapter. Only three of these models are used for analysis:  Extended Producer 

Responsibility (EPR), GrEEEn Method and Proposed Framework Model. 

 

5.1 Analyzing: Extended Producer Responsibility  

Lindhqvist (2000) asserts that the manufacturer should have the responsibility of 

recycling. In the author’s EPR actor model the link between the actors is what enables 

the process of recycling to effectively and efficiently take place.  

During the study we were able to establish that many actors where involved in the 

process. However, as seen in figure 7, not all actors were present. A disconnection was 

discovered because of the missing actors, thus disrupting the recycling process. 

First, the actors involved under users were many and most of them were professional 

consumers. These are the banks, telecommunication and education sectors who 

contributed the highest when it came to disposal of electronic waste. Individuals were 

also present in count but not as high as the professional consumers were. 

“The highest contributor of e-waste, I can say it’s from the banking sector. If I can 

quote I can quote standard chartered because …” (Bryan, 2012-04-07).  

Secondly are the waste managers and in Kenya we were able to establish that WEEE 

center act both as dismantlers and recyclers,  The collection centers are eight in the 

country and distributed in the 8 provinces. They are able to collect electronic waste in 

these regions.  Third are the authorities that are known as National Environment 

Management Authority (NEMA). NEMA not only assist WEEE center with training but 

also helps with ensuring that policies are adhered too.  

“…we have worked very closely with NEMA in whatever we do …in fact they gave us a 

lot of support and they have recognized our center…” (Seth, 2012-04-14). 

Finally yet importantly, are the producers founds in most cases where technology is 

available? In our study, we found that producers were not included in the cycle. This 

shows that the chain between the EPR actors was broken. A dilemma therefore created 

since Kenyan authorities know the producers in the chain but have no connection with 

them. The managers at WEEE have intentions of involving them in the future and speak 

passionately about them:  

“… Like we can go to HP and ask what your green policy you know is and then with 

that they would do the take back and we would not look as the collectors but recyclers”. 

(Bryan, 2012-04-07). 
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Figure 7: Producer and users relationship. 

With the missing in action in the diagram above then a problem is created about how 

effective the organization is in carrying out their duties. Most of the Kenyan population 

tends to buy second hand products as they are cheap and attach a lot of value to their 

laptops and computers. Nordbrand (2009) discusses trade flow of e-waste  and second 

hand products emphasizing that the products act as gateway to IT for the poor people. 

Nevertheless cautions against second hand products, stating; “However, the final 

treatment of the waste generated by these goods will, in the end, be dealt with in 

countries lacking sustainable recycling systems,……”( Nordbrand, 2009, p. 40).  

WEEE therefore is able to start introducing the role of producer as they are able to 

follow up the computers they refurbish. In this way extended producer responsibility is 

exercised but not to its full potential as they are only able to follow up a limited number 

of computers. They chose to lead by example. Nnorom and Osibanjo (2008) call this 

approach voluntary product take-back. They state:“In this approach, the producers 

agree to organize a take-back system for their products and set recycling goals” 

(Nnorom & Osibanjo, 2008, p. 846).    

The physical responsibility of proper disposal is therefore not going to take place as fast 

as it should. This is due to the fact that the country receives a lot of second hand 

material and the product cannot be returned to its manufacturer. The economic liability 

responsibility is lost in the process, and may not be able to pay for the recycling process 
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which may include costs of labor. Informative responsibility is not at all addressed as 

most of the time the consumer does not buy from the manufacturer or producer. 

Despite of the missing in action of producers, WEEE has been able to come up with a 

structure that deals with not only sensitizing the society but providing refurbished 

products to CFSK. In the figure below the relationship between authorities and WEEE 

centre is shown as they collaborate to carry out training.  

 

Figure 8: Sensitizing the society on E-waste Recycling 

 

In conclusion, WEEE center ends up missing an integral economic aspect since the 

producer does not pay for recycling. The economic values are acquired from the metal 

collected and refurbished computers. The technological aspect is partially not addressed 

as the waste recyclers cannot discuss anything with the manufacturers. However, the 

refurbished computers are always modified to better their performance.  

“…what we do is we upgrade the computers if the hard disk is 20 I can get 40 GB hard 

disk I also upgrade the RAM” (Ndambuki, 2012-04-14). 

Though there are limitations with technology, as the organization does not have the 

machinery to recycle it. The organization does make an effort to ensure that they are 
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properly disposed of by shipping them off abroad. The environment aspect is addressed 

to the fullest as one manager described that everything is dealt with and made 

environmental friendly.  

5.2  Analyzing data by means of GrEEEn Method 

The GrEEEn method requires that all products follow the WEEE rules which enforce 

substance restriction in the products produced. What was proven was that no products 

that were handled by the WEEE center were following any specific requirements about 

the substance found in them. For starters it was evident while conducting research that 

 Most of the computers were at the end of their life span even when they were 

been sold as second hand products and thus did not meet any requirements  

 Since the government has not enforced strict regulations about Green IT and 

electronic waste, most producers, manufacturers or even distributors are free to 

sell products that are not “green”. 

 Sentimental attachment meant that a majority of the computers in the society 

were not “green” as the population did not dispose of what was old and 

preferably kept them as trophies  

What role do the authorities play in the fight to manage electronic waste? The authority 

NEMA mostly supports the WEEE Centre in its endeavors and works hand in hand to 

now create and play policies that will be able to address such issues.  

The environmental profile addresses several indicators. Energy consumption is among 

them. This indicator was one that the organization would have dealt with given the fact 

that power supply in the country is on the increase. Bergendahl et al. (2005) mentions 

energy consumption as a process indicator. In our study, we learnt that this indicator 

could not be dealt with at any level due to lack of advancement in the machinery that 

recycled the products.   

Metals like aluminum and copper however were successfully extracted as parts of non-

hazardous indicators which were even sold off with an economic value. 

The economic assessment of the whole recycling process was not clearly put in terms of 

figures. However, this does not mean that no profit was made as an interviewee 

describes that the selling price was based on how much effort and cost had been put into 

refurbished computer. This allows us to arrive at the conclusion that each computer has 

a different selling price. At this point it was also not clear which costs they incurred 

directly or indirectly. 

Under this model the conclusion arrived at was that the environmental aspect was not 

fully addressed as energy consumption was not dealt with. Non-hazardous and 

hazardous materials were however disposed of in an effective manner. The recyclability 

rate defined as the rate at which the technological aspect in this case deals with the 

product usage and disposal. The WEEE center is only involved during the usage and 
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recycling process.  The economic aspect based on the GrEEEn model was accomplished 

based on the fact that they incurred costs, and received some returns  

“   …now part of it is now part of the revenue generating aspect of doing e-waste as a 

business as compared to doing it as just a service….” (Bryan, 2012-04-07). 

5.3 Analyzing: Proposed framework 

Technological aspects are mostly met when a computer is being manufactured and 

recycled. In our study we found that the WEEE center did carry out training. These 

training were not specifically targeted at an audience like the producers. In general they 

were carried out with the aim of sensitizing the society on electronic waste.  The 

technological traits that were evident through the process occurred during the 

dismantling or extraction phase which is known as scraping. During scrapping the 

metals were not reused on other computers, but rather sold off. 

The refurbished computers were mostly computers that were deemed good enough to 

have a “second life”.  At this point no new technology was introduced but rather 

shuffled around to come up with the refurbished computer. During the research, we 

were able to note that old technology was readily discarded while the new technology 

often acted as spare parts for other computers. WEEE center lacked the appropriate 

equipment to enable them to advance their computers technically, however recycling 

still takes place. The installation of programs once the computers were refurbished done 

solely at the request of the client is the only other form of technology engulfed in the 

whole process. 

Economically, WEEE center is actually able to get some return on the refurbished 

computers and even has plans of making the process and the organization profitable in 

the long run.  

Figure 9 shows that relationship between the technology and economic aspect is blurred 

basically due to the fact that there is no clear evidence of direct and indirect costs. We 

were able to establish that the Centre does not buy any spare parts to refurbish a 

computer. Neither is any return spent on acquiring hardware or software for the 

computer. 

There exists a clear relationship between technology and the environment as shown in 

fig 9. This is because the breakdown is explicit and leaves no traces behind. 

Unrecyclable materials are shipped off to countries that have the capacity to break them 

down. This aspect has been efficiently fulfilled as no electronic waste (computer and 

laptops) is left behind. The workshop manager goes ahead to state: 

“If you find any metal it will be like a post and any plastic will be definitely be used...” 

The legal compliance is yet to be enforced to a level of enactment. Mostly the 

authorities support the recycler. This has helped establish a good background layout for 

policy formulation.  NEMA which deals with the environment has no electronic waste 
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policies and their effect on the environment. The relationship between the regulators or 

authority and the environment therefore does not exist; nevertheless the link between 

recyclers and the environment is great since WEEE recycles with an objective to clear 

the environment. Due to lack of producers and manufacturers there is no legal 

compliance in the products and the only time EPR is practice is as when WEEE recycles 

its own refurbished products. 

 

 

Key 

------ Indirect affiliation 

____Direct affiliation 

Figure 9: Proposed Model  
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6 Conclusion and Discussion

 

In this chapter, the conclusion, discussion, theoretical contribution and suggestions for 

further research are presented.   

 

We found it ironic that the country now ships out electronic waste that it cannot be able 

to break down, while on the other hand receiving a lot of e-waste in form of old and out 

dated computers and laptops. This shows that unless at one point the entry of e-waste is 

monitored then the recyclers would be working effortlessly. 

One feature that did really stood out during the interviews was that the project was 

capable of making a huge profit, which just some minor changes like: 

 Policy adherence:   If laid down policies are adhered to by companies and users, 

employment and income will be generated 

 Economic value: It was hard to calculate the economic value of what the 

refurbished products cost since each product was sold at a different price. WEEE 

center on the other hand viewed the project as nonprofit project but were 

subjective to creating profit 

Regarding the concept of e-waste, it was of interest to discover that some big companies 

within the country did actually take initiative to be green in their own ways by donating 

old computers to WEEE. This not only served as a corporate social responsibility but 

also acted as a way to get rid of e-waste. The ideal situation would be to have 

manufacturers of computers comply with the legal requirements of the policy 

framework laid out by the government. 

What we did find out was that these policies are there on paper. In our research we 

failed to see or come across published evidence in the case of failure to comply with the 

policies. It could be due to that the government has failed to enforce the policies 

effectively or simply ignored the structure they laid down. 

The aspects in discussion; technologically, environmental and economic would form an 

ideal scenario of managing e-waste projects. In single cases we have seen that WEEE 

center has successfully managed to obtain old computers and have refurbished end 

products that can be used. All this has been done without having any technology to 

make the computer green. In this way the technology aspect has been left out while the 

economic and environment aspects have been fulfilled.  In another case the computers 

have actually be been scrapped and shipped off to a place where technology is available 

to recycle the computer. The environmental aspect in this case is fulfilled what is clearly 

not established is if the exported e-waste is actually sold or not. As a result, it becomes 

hard to establish if there is any economic value. 
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Clearly one is not able to define success with all the three aspects in mind; however that 

does not mean that effective, efficient recycling does not take place. 

6.1 Conclusion 

In conclusion, we found factors that made it highly possible to carry out recycling in the 

country. Furthermore, the question of technology, economic value and the environment 

was challenged. 

Looking back at what the research seeks to address: 

1. What technological factors as well as environmental have determined the 

success of implementation of green IT in Kenya?  

 

i. Are those factors of importance to ensure success in Kenya attempts to 

implement green it? 

It will be interesting to find out whether the implementation of the projects was 

successful on different levels in Kenya. These levels include financial level as well as 

environmental and technological too. 

Critical factors include: 

 Fair distribution of e-waste collection centers safeguarding that the environment 

is e-waste free 

 Training, communication and sensitizing of its people on Green IT(e-waste) 

 Proper disposal of its both hazardous and non-hazardous material regardless of 

its technological challenge. 

 Adding economic value to its process thus making the project self-sustainable  

 Acting as an EPR to its own refurbished products  

 Government support in its endeavors to recycle e-waste. 

We discovered that Kenya lacked the technological ability to bring its e-waste process 

to a full circle. The recyclers indeed substituted the technological aspect of making a 

product Green by simply modifying it to making more efficient. Due to lack of 

machinery, they exported the waste to countries that had the capacity  

2.  What other factors should put into consideration when undertaking Green 

IT.   

Critical factors include: 

 Adaptation of technology will ensure breakdown of e-waste locally. 

 Clear, precise measures of the economic value that can be acquire through 

implementation of Green IT 

 Involvement of producers, manufacturers and even local sellers in the EPR 

process. 
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6.2  Theoretical Contribution 

Green IT been a fairly new area in the scientific community lacks much to derive from. 

Nevertheless all through our theory we have been able to discuss various models, some 

of which explicitly define how to go about recycling and how these models can be used 

to accomplish recyclability.    

Environmental Kuznets Curve (EKC) focuses on recycling e-waste. The major way of 

achieving this through the EKC model is by economic and environmental elements. A 

relationship is formed between the two with the ideal that the environment degradation 

affects the economics of a country. On the other hand, the GrEEEn method concentrates 

on the legal aspect including both the economic and environment. GrEEEn method 

tends to look at the aspects individually and does not show any relationship between 

them.  

Atlee & Kirchain (2006) Value-Based Recyclability Metrics introduces value effect, 

merely suggesting that the value is how effective is the recycling process and what 

value is  added to the product during recycling.  The model does not displace economic 

and environment aspects nonetheless address them too. 

Lindhqvist (2000) approach of recycling is different. In the EPR model Lindhqvist,   

centers on the environment and introduces the idea of responsibility showing that 

someone should be answerable during the recycling process. The actors are then put into 

play; the aspect of the economic is rarely mentioned all through.  The model mentions 

just a little of environment aspect but does not mention technology at all. The model 

focuses who is responsible for what, to be able to ensure that recycling has taken place. 

6.3 Practical Contribution  

Through the proposed model, we seek to put the economic, technologic and 

environmental aspects together as well as actors. The ideal is the model contains actors 

who are able to enforce and carry out the recycling. It puts the actors in different aspects 

based on where they are able to be most effective 
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Figure 10: The proposed model components 

 

The research clearly shows that this model can be applied. Using it we are able to 

establish that there exist relationships between the aspects. The new legal compliance 

however shows no relationship with the aspects however it can indirectly influence the 

other aspects. The extent of the influence will be depended on the actors involved with 

legal compliance. The current opinion does not put all these aspects under one model 

and tends to look at the role of technology. Technology viewpoint is that of producing 

green products but not that of technology that can recycle e-waste products that may be 

very old. 

Proposed Model Includes  

 

Environment

Actors

Economic

Technology

Legal compliance

Environment:the 

surroundings of a place 

Actors: responsible for 

various roles within the 

model e.g producers, users

Economic: the financial 

situation at a given time. 

E.g. profits, losses

Technology: Used to 

recycling e-waste

Legal compliance: 

Policies and rules to be 

entacted. 
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7 Further Research 

All through the research progression, we discovered a lot of areas that could be further 

explored. More often than not, we had to strict ourselves to the study we were 

undertaking. This means that the areas that we did not explore can form a basis for 

further research. One such area would be exportation of e-waste; this may seem like an 

area that has already been ventured into. Nevertheless, the exportation based on 

recycling the goods and undertaken by a developing country that receives a lot of e-

waste. It would be of interest to see how this carried out. What economic implications it 

has on the country? How often it takes place and what e-waste materials are actually 

exported to recycled further. An area like this would seem to create a loop between 

developing and developed countries and e-waste disposal. Lepawsky and McNabb 

(2010) discuss the flow of electronic waste as a trade among several countries. They 

conclude by emphasis that there is never a final resting place for e-waste. 

Another part that is worth attempting to research on is the customer or user perspective. 

Our goal was to research based on the managerial perception. This meant that the only 

opinion that matter was that of the managers and how they effectively run the WEEE 

center. However much would be achieved if both perspectives where put together for 

instance may be the following could be well understood: 

 Why the public/user hold on to old computers are trophies in their household 

 How to better sensitize the user/public of recycling e-waste 

 Why the policies laid down are not well acknowledged by the users. 

An ideal situation of having all the above questions answered would mean that the 

WEEE center would be able to carry out some of its functions easily. 

In this case further research could be made thus adding a contribution to the scientific 

community. A possibility of coming up with models that are able to disintegrate the 

loop created between the developing and developed countries. In addition to this a new 

way disposal of e-waste may be discovered. The responsibility of recycling may not 

heavily lie on the manufacturers like in the EPR model (Lindhqvist, 2000) but may be 

even distributed to the actors in the model.  

We suggest that further studies conducted in the areas mentioned above would also help 

in ensuring that new e-waste projects in such countries easily attain their goals.
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Appendix 1 

 

Guidelines for completing the Questionnaire 

 

The questionnaire is the part of a Master Thesis for the completion of Master Program 

in Informatics, Jönköping International Business School, Jönköping University, 

Sweden. Basically the research is mainly focusing on green technology initiatives taken 

by different organization in Kenya  mainly concerned with electronic waste problems 

and its affect on the environment; and to know the success rate of those projects. 

 Kindly read each and every question carefully and try to mark it to specify your 

answers. 

 

 In multiple choice questions please make it bold to suggest your answer. 

 

 It is humbly requested to be precise while answering the explanatory questions. 

 

 The collected information will not be used for other than thesis purpose. 

 

 Defined research ethics will strictly be followed. 

 

Name ………………………………………………. 

Position…………………………………………….. 

Years Active at Position…………………………… 

Questionnaire 

1. In your own words, how would you describe the organization from the day of its 

inception? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 
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2. What is the company’s understanding of recycling electronic waste? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

Tonnage 

3. In your own opinion, who or what is the highest contributor of e-waste in your 

country? 

a) Companies   

b) Individuals 

c) Both (a and b)    

d) If other (kindly mention) ………………………………………………………… 

 

4. How much tonnage of e-waste do you collect? 

a) In a day   

<200 

200-500 

500-1,000 

>1,000 metric tonnes 

  

b) In a month 

<10,000 

10,000-20,000 

20,000-30,000 

>30,000  tonnes 

c) Annually 

 10,000-20,000 

20,000-30,000 

30,000-40,000 

40,000-50,000  tonnes 

 

5. In which years have you record the highest and lowest amount of tonnage 

collected? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………



 Appendix 

 
58 

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

6. Describe some of the major factors behind this low and high amount of tonnage 

collected in these years. 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

7. Which products do you often more recycle? (You may select one or answers) 

a) Laptops 

b) Computers(desktops) 

c) TVs  

d) Other, if so please mention  

 

 

8. Do you recycle the whole laptop or only use it as spare parts for other 

computers? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

9. Has there been a decrease in the e-waste collected over the years? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 
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Value Added Product 

Do you add value to the recycled products? If yes, please answer the following 

questions 

If no, proceed to que:13 

10. In your company what is considered as a value added product? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

11. How do you add value to the products? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

12. Have you ever recycled products that the company previously recycled? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

13. What happens to products that have exhausted their life span when collected as 

e-waste? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........………………………………………………………………… 
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Primary vs. Secondary Products 

14. What level of products does the company often recycle? 

a) Primary level 

b) Secondary level 

 

15. What happens to the products once they are recycled? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

16. Does the company take the responsibility recycling of the resold product at the 

end of its life span? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

17. What happens if the owner wants to dispose of the product?   

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 
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Energy Consumption  

18. Do you consider the energy consumption level when recycling? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

19. Is energy consumption considered as part of value added to the product? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

20. What is the difference between the energy consumptions level in your recycled 

products vs. primary products? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

21. What advantages are expected in the future by the organization regarding green 

initiatives? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 
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 Any further comments or information you would like to share with us.  

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………...

........…………………………………………………………………………………

……………………………………………………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Thanks for your precious time and kindness 
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Appendix 2 

 

Guidelines for completing the Questionnaire 

 

The questionnaire is the part of a Master Thesis for the completion of Master Program 

in Informatics, Jönköping International Business School, Jönköping University, 

Sweden. Basically the research is mainly focusing on green technology initiatives taken 

by different organization in Kenya  mainly concerned with electronic waste problems 

and its affect on the environment; and to know the success rate of those projects. 

 Kindly read each and every question carefully and try to mark it to specify your 

answers. 

 

 In multiple choice questions please make it bold to suggest your answer. 

 

 It is humbly requested to be precise while answering the explanatory questions. 

 

 The collected information will not be used for other than thesis purpose. 

 

 Defined research ethics will strictly be followed. 

 

Questionnaire 

 

1. In your own words, how would you describe the organization from the day of its 

inception? 

The Waste Electrical and Electronic Equiment (WEEE) Centre is the first and 

only facility in Easte and Central Africa that handle ewaste and the  leader in 

closing the recycling loop. 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………...........………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 
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2. What is the company’s understanding of recycling electronic waste? 

Recycling is a process, from Reducing, reusing and recycling 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

Tonnage 

3. In your own opinion, who or what is the highest contributor of e-waste in your 

country? 

a) Companies   

b) Individuals 

c) Both (a and b)    

d) If other (kindly mention) ……government………………………………… 

 

4. How much tonnage of e-waste do you collect? 

a) In a day   

<2,000 

2,000-5,000 

5,000-10,000 

>10,000 metric tonnes 

  

b) In a month 

10,000-20,000 

20,000-30,000 

30,000-40,000 

40,000-50,000   

c) Annually 

50,000-60,000 
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60,000-70,000 

70,000-80,000 

80,000-90,000 

>90,000 

 

5. In which years have you record the highest and lowest amount of tonnage 

collected? 

Lowest – 2008 and 2009 

Highest 2011 and 2012 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

………………………………………………...........……………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

6. Describe some of the major factors behind this low and high amount of tonnage 

collected in these years. 

Lowest – inception stages  

Highest – awareness creation and other partners collaborating with us  

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

………...........……………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 

7. Which products do you often recycle? (You may select one or more answers) 

a) Laptops 
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b) Computers (desktops) 

c) TVs  

d) Other if so please mention ICT related items  

 

8. Do you recycle the whole laptop or only use it as spare parts for other 

computers? 

We sometimes recycle the whole laptop and at other times use parts for our 

maintenance and technical support work.  

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………...........………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 

9. Has there been a decrease in the e-waste collected over the years? 

No, only an increase 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………...........…………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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Value Added Product 

Do you add value to the recycled products? If yes, please answer the following 

questions 

If no, proceed to que:13 Yes 

10. In your company what is considered as a value added product? 

Shredding plastics, crt cutting and copper stripping 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

………………………………………………………………………………….....

......………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

………………………………………………………………………… 

 

11. How do you add value to the products? 

We calculate the energy and manpower required to produce the secondary items.  

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

………………………………………………………...........……………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

12. Have you ever recycled products that the company previously recycled? 

Yes, many times 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………….
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..........……………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

13. What happens to products that have exhausted their life span when collected as 

e-waste? 

Using basic management practice (BMP), we do total teardown of the product to 

separate the different fractions. 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………...........………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

Primary vs. Secondary Products 

14. What level of products does the company often recycle? 

a) Primary level 

b) Secondary level 

 

15. What happens to the products once they are recycled? 

a. Metal is taken by metal smelters as raw material for making building 

materials, 

b. Plastics is taken by plastic recyclers for making plastic fencing poles, 

c. Circuits boards are taken for precious metals reclaimation and disposal of teh 

toxins in them, 

d. Aluminium is taken for the foundry works  

e. Cables are stripped off copper, soft insulation plastics taken by the plastic 

recylers and the copper by copper dealers. 

………………………………………………………………………………
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………………………………………………………………………………

………………………………………………………………………………

………………………………………………...........…………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

 

16. Does the company take the responsibility recycling of the resold product at the 

end of its life span? 

Yes, we are responsible for all the e-waste that comes and goes out of our 

facility until its finally safely disposed off.  

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

17. What happens if the owner wants to dispose the product?   

If it an item pick from us, we have an arrangement so that when reaches end of 

life its returned to us for safe disposal… 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

………...........…………………………………………………………………… 
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Energy Consumption  

18. Do you consider the energy consumption level when recycling? 

Yes we do  

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

19. Is energy consumption considered as part of value added to the product? 

Yes. 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 

 

20. What is the difference between the energy consumptions level in your recycled 

products vs. primary products? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………...........…………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… 
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21. What advantages are expected in the future by the organization regarding green 

initiatives? 

a. Since we are all generators of e-waste, we are all responsible for the proper 

and safe management of the e-waste.  

b.  

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………...........…………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

 

 Any further comments or information you would like to share with us.  

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………...

........………………………………………………………………………………… 

 

 

  

Thanks for your precious time and kindness 
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Appendix 3 

University confirmation letter 

 

 


